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2.  Formulation : 93$, Technical --- 

3. Citation- Car l i s le ,  J. C.  (1983) . Toxicity of Triadimefon (Bayleton) t o  
Rainbow Trout &rly Life Stages Study Number 83-666-02. Mobay 
Chemical Corporation Environmental Health Research Ins t i tu te .  
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4. Reviewed by: Carol M. Natella 
Wildlife Biologist 

5. Date Reviewed: December 15, 1983 - -- 
6. Test Type Rainbow t rout  ear ly l i f e  stage - -- 

7. Reported Results: MATC (based on growth) was  calculated t o  be 68.6 ppb 
(>41<116 ppb) . The 60-day LC50 w a s  calculated t o  be 
717 ppb- 

8. -- Reviewer's Conclusions This study is sc i en t i f i ca l ly  sound and shows tha t  
the growth of rainbow t rout  ear ly l i f e  stages is 
reduced at Triadimefon leve ls  as low as 116 ppb. 
The study does not fulfi l l  the  requirements f o r  a 
rainbow t rout  ear ly l i f e  stage study at t h i s  time 
because cer tain necessary information w a s  omitted. 
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Test Procedures 
7 

Test animals: Rainbow trout (3-0 gairdcneri) eggs, incubated to the 
eyed stage, were supplied by Mount Lassen Trout Farms, Red Bluff, Cali- 
fornia. They were shipped on ice by air freight then acclimated to the 
test temperature over a five-day period. 

Test water quality: Tap water dechlorinated by sodium sulfite and acti- 
vated carbon, was used at a flow rate of 60 liters per day per test vessel. 
Hardness (as CaCOj) r7 ed from 63 to 107 mg/l and alkalinity (as CaC3 ) 
ranged from 38 to 75 mg 1 over the 61 day test period. Chlorine levels 
ranged from 18-81 ug/1 (mean 38) over the same period. Temperature was 
maintained at 12.2 - + 2.3"C. 
Test Containers: Each of six test vessels consisted of a 5-gallon, linear 
polyethylene bucket with nylon-screened overflow holes at the 15-liter level- 
Within each test vessel were four incubation chambers, each consisting of a 
6-inch long x ?-inch diameter section of polyvinyl chloride pipe with a nylon 
screen which supported the eggs three inches from the bottom, and several 
3/&inch screened holes within one inch of the top. Four ?/+-inch cpvc tubes 
supported a plexiglass plate which, in turn. supported the chambers. -4 sub- 
mersible pump in each vessel drew the test solution down through the tubes 
then up through the screened incubation chambers. -4. airstone was added to 
each vessel halfway through the study to provide supplemental oxygenation. 

A solenoid valve diluter system was used to provide nominal concentration of 
0, 10, 30, 90, 270 and 810 ppb of the test substance. The diluter cycle time 
was 24 minutes with complete replacement every 6 hours. The concentrations 
were verified by chemical analysis at intervals throughout the test. Mean 
analytical concentrations at each level were as :follows: 23, 41, 116, 300, 
890 ppb. For each concentration 100 eggs were used, divided between four 
test chambers. Exposure period was 60 days. 

Date of testing: April 9, 1983 - June 8, 1983 
Statistical -4nalysis - - 
The cumulative embryonic, larval and totd mortality as well as the length 
and weight data in each concentration were compared with that in the control 
group using analysis of variance followed by Duncan's multiple range test. 
The significance level in each case was p < .05. For dose-response analysis 
cwnul-ative mortality was analyzed by the probit method. 



Hatching and Mortality Summary 

Exposure Mean Degree Mean Degree No Ehbryo -!levin Total 

"OUT 

Days to Days to Exposed Mort Mort. Mort. 
( P P ~  -- ~atchl Swim - up I 

1 Degree Days = cumulative daily temperature in " C  
Used in Probit -Analysis 

3 Significantly different from control 

Hatching While there was no concentration-related effect on hatching suc- 
cess incubation time was d-ecreased by approximately one-half d q  in the 
highest concentration. There was no effect on time to swim up. 

Mortality: Sixty day cumulative mortality was significantly greater than 
control mortality only for the 890 ppb group- Median lethal concentration 
was 717 ppb. On days 19 and 20 mortality was unusually high (62$ for the 
2 days) in the 810 ppb group. Dissolved oxygen reached its lowest concen- 
tration on those two days (65%) but remained at levels not ordinarily lethal 
to juvenile trout. Clinical signs observed included increased or decreased 
pigmentation, abnormal swimming, spinal curvature, tremors, edema, loss of 
equilibrium fin erosion, partial agnathism and. general weakness. 

Growth: Of the 60-day survivors those in the 890, 300 and 116 ppb groups 
were significantly lighter than controls, and the magnitude of the differ- 
ence was concentration related. Only the two highest concentrations pro- 
duced significantly shorter survivors. 



Survivor Weight and Length 

Mean 
Length (mm) Range -- 

Mean 
Weight (mg ) 

Control 70-8 22-39 550 484-625 

* Significantly different from control (p < .05) 

General Conclusions Triadimefon had no discernable effect on hatching 
success. Growth in terms of final length and/or weight was significantly 
reduced in the presence of 890, 300, or 116 ppb of triadimefon The low- 
est lethal concentration was 890 ppb The highest; nc-observed-effect con- 
centration was 40.6 ppb based on growth. The MATC (60-day geometric mean 
effect/no-effect concentration) was 68.6 ppb The 60day LC50 was calcu- 
lated to be 717 ppb 

-4. Test Procedures -- 

Several features of this test are not in conformance with ASTM recom- 
mended practice (proposed, February 1983) : 

1 Tap water which was dechlorinated by sodium sulfite and activated 
carbon was used. If a dechlorinated water is used it must be 
demonstrated that the test organism will survive and grow satis- 
factorily in it The control mortality was 32% however the test 
continued for 39 days post swim-up. rather than the minimum 30 days 
(Control mortality at 30 days post swim-up was 27%). Similar mor- 
tality levels were also seen at the four 1-owest concentration levels 
(35, 23, 35 and 31%). -4nalysis of the test water (in the control) 
showed high chlorine levels ranging from 18 to 81 ug/1 (mean, 38.5 
ug/l). The maximum recommended chlorine level is 3 ppb. 



2. The quality of the di lut ion water was not uniform during the 
t e s t ;  weekly samples showed tha t  the hardness varied from 
63 mg/ l  t o  107 mg/l (as CaC03) . 

3. The t e s t  chambers do not appear t o  be replicated. The four 
incubation chambers at each t e s t  level  are  enclosed i n  a single 
t e s t  vessel. If a d i rec t  water connection exis t s  between incu 
bation chambers, then the chambers a re  not t rue  replicates.  How 
the  researchers distinguished between repl icates  a f t e r  swi+p is 
unclear. 

4. There was some var iabi l i ty  i n  the measured t e s t  concentrations 
throughout the study. For the  10 ppk, group, the r a t i o  between 
the  highest and lowest measured concentration exceeded the recom- 
mended 2 0. Measured concentrations at a31 levels  were somewhat 
higher than nominal, but the measured means exceeded the nominal 
means by the  recommended limit of 20$ at the two lowest concentra- 
t ions  only. 

B. S t a t i s t i c a l  Analysis 
-- 

Raw data  was  not provided i n  t h i s  study, therefore it was not possi- 
b l e  t o  verify the author 's -1WOVA. The 60-day LC50 w a s  verified using 
Stephen's computer program. Ses @ p ~ ' , ~ P ~ ~ ~ f ~  

C.  Conclusions 

1. Catego~yr Supplemental 

2 .  Rational _Although there are  several departures from ASTM recom- 
mended practice in  t h i s  study the high chlorine level  i n  the water 
is the  only problem which could possibly invalidate the study How- 
ever, it is unlikely tha t  the presence of chlorine in  the  di lut ion 
water could have been responsible for the  high mortality i n  the con- 
t r o l  and in  the  lower exposure levels  because most of the  mortality 
occurred toward the end of the study rather than i n  the more sensitive 
embryo and alevin stages. 

This study has been categorized as supplemental became the informa- 
t ion  provided i n  t h i s  study is insuff icient  t o  allow full evaluation 
of study resul ts .  The data  as presented are  not broken down by repli-  
cates i n  f a c t ,  it is unclear whether replicates were used i n  t h i s  
study. Needed a re  the complete mortality tables  broken down by indi- 
vidual repl icates  (incubation chambers) and showing mortality on a 
dai ly bas is  -Us0 needed are the lengths and weights of the 60-day 
survivors broken down by repl icate  chambers if possible 

3. Repairability: Core, a f te r  the requested information is received and 
evaluated . 



NATELLA BAYLETON TROUT EARLY L I F E  STAGE ........................................................................ 
CONC. NUMBER NlPvlBER PERCmT BINCMIAL 

EXPOSED DEAD DEAD PROR , (PERCENT ) 
890 68 6 0 88.2353 0 
300 68 0 0 0 

THE RINCMIAL TEST SHCXnTS THAT 300 1UVD 890 CAN BE 
USED AS STATISTICALLY SOUND CONSERVATIVE 95 PERCENT 
CONFIDENCE LIMITS, BECAUSE THE ACTUAL CONFIDENCE LEVEL 
ASSOCIATED WITH THESE LIMITS IS GREATER T W  95 PERCENT, 

AN APPROXIMATE LC50 FOR T H I S  SET OF DATA IS 594,797 

WHEN THERE ARE LESS THAN 'IWO CC&ICENTRATIONS AT WHICH THE 
PERCENT DEAD IS RE?FJEEN 0 AND 100, NEITHER THE MOVING AVERAGE 
NOR THE PROBIT METHOD CAN GIVE ANY STATISTICALLY so lmm RESULTS. 
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100 -- Submission P s u  - s e  

Submission of a rainbow t rout  early l i f e  stage study i n  support of 
registration. 

Background -- 

Because of the persistence of Bayleton and its degradate, EEB reviewers 
have requested Daphnia life-cycle studies and avian reproduction studies 
t o  support a variety of different  use patterns. In addition t o  these 
above mentioned chronic studies,  EEB has also requested a rainbow t rout  
ear ly l i f e  stage study t o  support the conditional regis trat ion of BAYLETON 
on pine seedlings (see EEB review, 12--22-80). 

Toxicological Properties - -  

101.1 Rainbow Trout . -. Early Life  Stage 

This study (Acc. #251243) is sc ient i f ica l ly  sound and shows tha t  the 
growth of rainbow t rout  ear ly l i f e  stages is reduced at Triadimefon 
levels  as low a s  116 ppb. The K4TC (based on growth) was calculated 
by Mobay t o  be 68.6 ppb (>41<116 ppb) and the  60-day LC50 was  calcu- 
la ted t o  be 717 ppb. 

102 Conclusions - -- 
102.1 Data Requests - 

The submitted study does not fulfi l l  the requ.irements f o r  a rainbow 
trout  ear ly l i f e  stage study at t h i s  time because the'information 
provided is insuff icient  t o  allow full evaluation of study resul ts .  
The presentation of the data is not adequate f o r  s t a t i s t i c a l  analysis 
because the data a re  not broken down by repl icate  incubation chambers, 
i n  f a c t ,  it is unclear whether t rue  repl icates  were used i n  t h i s  study 
or  sim@ly duplicate incubation chambers submerged i n  the  same tank. 
Needed a r e  the  complete mortality tables  broken down by individual 
repl icates  (or  incubation chambers) and showing mortality on a daily 
basis. Also needed are  the  lengths and weights of the  60-day survivors 
also broken down by repl icate ,  if possible. 

Rather high mortality w a s  noted i n  the controls and i n  the  lower exposure 
levels .  Since most of the  mortality apparently occurred toward the  end 
of the  study rather than i n  the more sensitive embryo and alevin stages, 
t h i s  mortality is probably not due t o  general environmental conditions 
(analysis of the t e s t  waterxowed high chlorine levels.  ) In order t o  
determine possible causes for  t h i s  high mortality and t o  ascertain the 



r e l a t ive  importance of t h i s  mortality i n  the evaluation of study 
resu l t s ,  the complete mortali ty tab les  showing mortali ty on a 
da i ly  bas is  a r e  essent ial .  

27- n /--+&Y 
Carol M. Natella 
Wildlife Biologist 
Ecological Effects Branch 

Harry Craven 
Section Head, Section 4 
Ecological Effects Branch 

 layt to^ Bushong , Cnief @ Ecological Effects Branch 


